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the discussions by short historical accounts of the development 
of our knowledge on the various topics. 

The second part of the book is devoted to the development of 
special organs, and here the author is more confined to the mam- 
mals and gives less consideration to the other vertebrates. The 
method of consideration is that of the study of organs according 
to their origin in the different layers of the body. These are 
considered, therefore, under four heads. The organs of the 
endoderm include the alimentary system in general; the organs 
of the ectoderm include the nervous system; the organs of 
the middle germ-layer include the muscles, the urinary and 
sexual organs. Professor Hertwig's views of the body cavity 
lead him to the formulation of a fourth layer of the vertebrate 
embryo, which he calls the intermediate layer or mesenchyme, 
and the last section of the text-book studies the development of 
the organs from this mesenchyme. These, according to Hert- 
wig, are the circulatory system and the skeleton. 

The special merits of this book are the logical treatment and its 
consideration of the embryological facts as parts of a system. 
The general method of the treatment of the subject is a compara- 
tive rather than a physiological one, and the text-book will give 
the student an insight into comparative anatomy but very little 
consideration of the physiology of the developing embryo In 
one of the two sections, it is true, the mechanics of development 
are considered, but in general, the text-book is a morphological 
rather than a physiological study. This is, of course, a natural 
outcome of the line of work in which Professor Hertwig has 
been so successfully engaged for so many years. 

Not the least valuable part of the book consists in the abundant 
literature. Some fifty pages are devoted to giving the titles and 
references to the most important papers of vertebrate embry- 
ology. The book has, also, another feature, somewhat rare in 
German scientific books, but of extreme value to students, in the 
form of short, logical, but intelligible summaries at the end of 
every section giving in outline the important conclusions. 



On the whole, the text-book of Professor Hertwig is probably 
the best general study of vertebrate embryology that has ap- 
peared in the English language up to the present time, and it can 
be most heartily recommended to all interested in these sub- 
jects. 

Chemical Lecture Experiments. Non-Metallic Elements., By G. 
S. Newth, F.I.C. London and New York, Longmans, Green 
& Co. 323 p. 8°. 

A book of chemical lecture experiments, carefully classified and 
systematically arranged, cannot but be welcome to many. 
Moreover, a book from a practised hand, such as Mr. G. S. Newth, 
chemical lecture demonstrator in the Royal College of Science, 
South Kensington, has a particular value in that its experiments 
are so given as to he readily repeated and are not, as is often the 
case, merely a statement of the reaction with a few confusing 
details. Mr. Newth has chosen his experiments well and has 
described them in clear concise language. The book has a two- 
fold purpose in easing the labors of the lecturer and of the stu- 
dent alike. For the former it supplies a useful repertoire of lec- 
ture experiments and will surely be gladly received, removing, as 
it does entirely, the humdrum search for such examples and re- 
actions as can be suitably and successfully demonstrated on the 
lecture table. This, as every lecturer knows, is by no means a 
small item in the preparation of a lecture, and, moreover, being 
important, it cannot be carelessly or hastily done. The experi- 
ment must be quickly and successfully performed or the interest 
of the student is turned to illy-concealed ridicule, and the lecturer 
is, so to speak, lost. 

To the student the book appeals in providing a ready reference 
to serve as a companion in the lecture room, and in supplying 
the deficiencies of his notes. Indeed, it may in most cases en- 
tirely relieve him of the necessity of taking notes upon the ex- 
periments themselves, drawings of the apparatus, etc, and he 
will thus be enabled to devote his attention to the explanations 



CALENDAR OF SOCIETIES. 
Anthropological Society, Washington. 

March 14. — Major John W. Powell, A 
Study in Psychology. 

Geological Society, Washington. 

March 22— G. K. Gilbert, An Open Fiss- 
ure; G. P. Merrill, Remarks on the So-Called 
Onyx Marbles or Travertines; C. D. Wal- 
cott, The Algonkian Rocks of the Grand 
Canyon of the Colorado. 

Chemical Society, Washington. 

Feb. 9. — W. H. Krug, A New Method for 
Estimating Furfurol-Hydrazone ; E. E. 
Ewell and H. W. Wiley, On Some Products 
of the Cassava Plan| Professor Wiley de- 
scribes the plant as it occurs in Florida, and 
says there is every reason to believe that, if 
the attention of capitalists is called to it, a 
large quantity of land now covered with' 
pines could be profitably cleared and de- 
voted to the cultivation of the cassava plant. 
A minimum average yield is four tons of 
roots per acre, which may be readily in- 
creased by proper fertilization to eight or 
ten tons per acre. Maize could not compete 
with cassava if the same intelligent cultiva- 
tion is applied, and there is a prospect that 
the cassava will eventually take the place 
of maize in the production of starch, glu- 
cose, etc. 

March 9.-—W. D. Bigelow and K. P. Mc- 
Elroy, Determination of Lactose in Presence 
of Invert Sugar and Sucrose. 



Philosophical Society, Washington. 

March 18. — W. H. Holmes, Traces of 
Glacial Man in the Trenton Gravels; Asaph 
Hall, The Planet Mars. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, HO cents. 



Reading Matter Notices. 
Ripans Tabules cure hives. 
Ripans Tabules cure dyspepsia. 
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RESTORE YOUR EYESIGHT 

Cataracts, scars or films can be absorbed and 
SSJSSB 4 ™ rves ^stored, without the knife 
€»F risk. Diseased eyes or lids can be cured bv 
our kome treatment. "We prove it.» Hun- 
dreds convinced. Our illustrated pamphlet 
« Home Treatment for Eyes \» free. Bon^t miss it' 
Everybody wants it. « The ilYE," Glens Faffs, N Y 
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WORLD-ENGLISH. 



25 Cents. 



HANDBOOK OF 
WORLD-ENGLISH. 



26 -Cents. 

E£ - President Andrew D. 
White, of Cornell University, 
says: " I believe ihatthe highest .interests of Chris- 
tian civilization and of humanity would be served 
by its adoption." 

" So set down, our tongue is the best for the world 
to unite upon. 11 — Brooklyn Eagle. 

*• The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear. 1 ^—Ameri- 
can, Phila. 

"The result is a language which cannot fail to 
meet with acceptance."— Boston Traveller. 

" World- English deserves the careful consideration 
of all serious scholars. 1 '— Modern Language Notes. 

Sent, postpaid, on receipt of price. 



NEW ARC LAMP 

COLLEGE PROJECTOR 



SEND -FOR CIRCULAR TO 

J.W.JtUEEN&CO. 

PHILA. PA. 



A TEMPORARY BINDER 

for Science is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

This binder is strong, durable and 
elegant, has gilt side-title, and al- 
lows the opening of the pages per~ 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the paper* 
are not mutilated for subsequent 
permanent binding. Filed in this 
binder, Scienceis always convenient, 
for reference. 
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and arguments of the lecturer. For the further aid of the stu- 
dent, equations are given representing the various reactions de- 
scribed, and every reasonable detail of the operation is recorded. 
Not only for the student in the lecture room is the book valu- 
able, but also for the many who have not the advantage of col- 
lege demonstration and who are compelled to rely largely upon 
their own resources. For the convenience of such teachers as 
may not have ready access to books of reference, Mr. Newth has 
added in the form of an appendix a number of important and 
useful tables, thirty-four in all, not often found in the smaller 
works on chemistry. C. P. 

An Introduction to Qualitative Chemical Analysis by the Inductive 
Method. A Laboratory Manual for Colleges and High 
Schools. By Delos Fall, M.S. Boston and New York, 
Leach, She well & Sanborn. 8°. 

In this age of text-books it is difficult to be original, and the 
most that our authors have aimed at is perfection and revision of 
arrangement. Mr. Delos Fall, M.S., Professor of Chemistry at 
Albion College, has, however, recently given to the student of 
chemistry a new manual of qualitative analysis decidedly unique 
in its character. As he asserts in his prefatory note, this manual 
is designed to impart but little chemical truth directly, aiming 
rather to lead the student to gain that truth himself as nearly as 
possible at first hand and as a product of his own thinking. A 
preliminary chapter intended for both the student and the in- 
structor gives the general plan of the book and describes the 
method to be used. This consists essentially in leading ques- 
tions calculated to bring the student on by his own research from 
the fundamental ideas of chemical theory to the more advanced 
practical application of his knowledge to systematic qualitative 
analysis. 

The plan as described by the author is a combination of (1) 
original investigation and (2) reference to authorities. " In the 
beginning (1) will be a very small factor and (2) correspondingly 



large. As experience in manipulation, observation, and inter- 
pretation increases (1) will increase and the necessary dependence 
on (2) will decrease. To the experienced chemist (1) is very large 
and (2) very small; in other words, he is his own authority." 
Under the guidance of an able ^instructor the book will be most 
valuable, and in such a case *will, as the author has himself 
demonstrated, produce accurate, enthusiastic, and independent 
students. q p 

The Batrachians and Reptiles of the State of Indiana. By Oliver 
P. Hay. Indianapolis, William P. Burford, Printer and 
Binder. 

The present work consists of a list of the reptiles and batrachians 
found in the State of Indiana, with a description of their charac- 
teristics and with analytical keys for the determination of species. 
The work describes 81 species in all, and is accompanied by a few 
plates illustrating the subject. The design of the author is to 
make a key which shall be usable by those who are not specialists 
and he has therefore appended a glossary, explaining the use of 
all scientific terms, and his general method of treatment is such 
as to make the book intelligible even to a novice. 

The Birds of Indiana. By Amos W. Butler. From the Trans- 
actions of the Indiana Horticultural Society for 1890. 

This little pamphlet consists simply of a list of the birds found 
in Indiana, either as residents or as temporary migrants. No 
characteristics of species are given, although a large number of 
illustrations are inserted, taken from Coues's "Key to North 
American Birds." 



The price of Dr. Sternberg's work on bacteriology, reviewed 
in Science, Feb. 24, should have been stated as $8, cloth ; and $9, 
sheep; Wm. Wood & Co., New York, publishers. 



Dyspepsia 



Dr. T. H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

" A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
Dyspepsia that no othei medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy, 

Descriptive pamphlet free on application to 
Rumford Chemical Works, Providence, R. I. 



Beware of Substitutes and Imitations. 

For sale by all Druggists. 



Exchanges. 

[Freeof charge to all, if of satisfactory character. 

Address N. D. C. Hodges, 874 Broadway, New York.] 



For sale — A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. C. Wells, No. 151 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1893) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address G. H. Williams, 803 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for books on medi- 
cine or surgery, new editions only, a large geo- 
logical library, containing nearly all the State and 
Government Reports since 1855. Will bo plensorl l.o 
answer letters of inquiry and give inlornuif ion. 
Address R. ELLSWORTH CALL, Louisville, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos- 
sils. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Kans. 

For exchange. — Will exchange an "Ideal' 1 Mi 
croscope of R and J. Beck, London, 2 eye pieces 
3 objectives, 3 inch, 1 inch, 1-6 inch; bull's eye con 
denser on stand, substage condenser, mechanica 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DELOS FALL, Albion 
College, Albion, Mich. 

Sale, or exchange for similar material ; Diatoms 
(Isthmia nervosa), unmounted, from San Francis 
co Bay. M. J. ELROD, Bloomington, 111. 

For sale or exchange. —I have a few copies of my 
translation of " Strasburger's Manual of Vegetable 
Histology, 1887," now out of print, which I will send 
post-paid for $3 or for one dozen good slides illus- 
trating plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eastern or foreign lo- 
calities or Indian relics: tin ore, metacinnabarite, 
stibnite, garnierite, calenanite, hanksite, ulexite, 
rubellite, lepidolite, blue and green onyx, Cal. pine- 
ite, aragonite on chalcedony, cinnabar, double re- 
fracting spar, clear and clouded, and others. J. R. 
Bush, care of General Delivery, Los Angeles, Cal. 

For sale or exchange. — A private cabinet of about 
200 species of fossils, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 50; Carboniferous, about 80; others, about 30. 
Frank S. Aby, State University, Iowa City. la. 



Wants 



WANTED— Second-hand copy Tryon's Systematic 
Conchology. Please quote condition, date, price. 
H. L. Osborn, Hani lino Cnivorsity, St. Paul, Minn. 

-\ COMPETENT TEACHER of botan77n~™ilege 
TV or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN any one inform me as to the age to which 
cats have lived? I have one twenty years old 
Edward D. Webb, 132 W. Eighty-first St., New York 



WANTED — Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

WANTED.— American Journal of Conchology, 
seven volumes. Parties having these for 
sale will please address the undersigned, stating 
condition and price. R.Ellsworth Call,Louisville,Ky ( 

\ GRADUATE ENGINEER will give instruction 
r! evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years 1 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., 102 
Tribune Building, New York. 



WANTED.— By well •• qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership in technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. G., 1? 
Sussex St., Rochdale, England. 



A GRADUATE of the University of Pennsylvania 
and a practical mineralogist of twenty years' 
experience desires to give his services and a cabi- 
net of 25,f00 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archaeological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Delivery. 
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NEW SPRING "DRESS FABRICS. 

Glace* and Jaquard Figures, Figured and 

Glace* Epingliues, Silk and Wool 

Mixtures, Fancy Plaid Materials. 

SERGES, 

CAMEL'S HAIR, 

DIAGONALS, 

New and Stylish Colorings, 
FAKTCir PRINTED CHALI.IES, 

Embroidered Robes. 
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NEW YORK. 




BUSINESS OPPORTUNITY. 

There is an opening for a 
young man to open a New 
York office of the American 
Lightning Protection Co., 
operating under my patents. 
But little capital will be re- 
quired. 

N. D. C. HODGES, 

874 BROADWAY, NE W YORK 



THE 

rieai M Te 

COMPANY. 

95 MILK ST., BOSTON, MASS. 



This Company owns the Letters - Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30th, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

* * The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which the 
first patent rests. The third claim is for the 
use in such instruments of a diaphragm, 
made of a plate of iron or steel, or other ma- 
terial capable of inductive action ; the fifth, 
of a permanent magnet constructed as de- 
scribed with a coil upon the end or ends 
nearest the plate; the sixth, of a sounding 
box as described ; the seventh, of a speaking 
or hearing tube as described for conveying 
the sounds; and the eighth, of a permanent 
magnet and plate combined. The claim is 
not for these several things in and of them- 
selves, but for an electric telephone in the 
construction of which these things or any of 
them are used." 

This Company also owns Letters-Patent 
No. 463,569, granted to Emile Berliner, No- 
vember 17, 1891, for a combined Telegraph 
and Telephone, and controls Letters-Patent 
No. 474,231, granted to Thomas A.. Edison, 
May 3, 1892, for a Speaking Telegraph, 
which cover fundamental inventions and. 
embrace all forms of microphone transmit- 
ters and of carbon telephones. 



MINERALS. 



New Store. 
New Stock. 
New Departments. 

Send for our " Winter Bulletin," recently issued. 
Minerals, Gems, Microscopical Sections, Fine Lap- 
idary Work. 

GEO. L. ENGLISH & CO., Mineralogists, 

Removed to 64 East 12th Street, New York, 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By Godfrey W. Hamblbton, M.D. 
12°. 40c. 

II. THE SOCIETY AND THE " FAD." 

By Applbton Morgan, Esq. 12°. 20 cents. 

III. PROTOPLASM AND LIFE. By 

C. F. COX. 12°. 75 cents. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By CYRUS THOMAS. 12°. $1. 

V. THE TORNADO. By H. A. Hazbn. 

12°. $1. 

VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOSEPH JASTBOW. 12°. 50c. 

VII. HOUSEHOLD HYGIENE. By 

Mart Taylor Bissell. 12°. 75 cents. 

N. D. C. HODGES, Publisher, 

874 Broadway, New York. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 



" For enlightened owners of gardens and wood- 
lands this journal is invaluable. "— JV. Y. Tribune. 
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Filled every week with original, entertaining and 
exact information from the best American and 
European authorities about trees, shrubs, flowers 
and fruits; ihe beautifying of home-grounds, road- 
sides and parks; the preservation of forests and of 
natural scenery, together with vigorous editorial 
treatment of topics within its field and illustrations 
of the highest artistic finish. 

"The foremost journal of its class. "—Boston Her 
aid "A capital specimen of pure literature."— 
N. Y. Journal of Commerce. " The arbiter in mat- 
ters of rural taste." — Boston Transcript. "Crisp 
and fresh text."— N. Y. Tribune. " Illustrations of 
rare excellencd " — Buffalo Courier. "Edited with 
signal ability."— Oin. Times-Star. 

Published Weekly. $4.00 a year. 

KWSend for Specimen Oopv of Garden 
and Forest and special net clubbing 
rates with other periodicals. 

GARDEN AND FOREST PUBLISHING CO., 

TRIBUNE BUILDING, NEW YORK. 



THE MODERN MALADY ; or, Suf- 
ferers from 'Nerves,' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12°, 184 pp., $1.50. 

H. D. C. HODGES, 874 Broadway, I. Y. 



fcZ 



44 BUSY FOLKS' GYMNASIUfi." 

A few minutes' daily exercise 
on our fascinating apparatus 
clears the brain, tones up the 
body, develops weak parts. Our 
cabinet contains chest* weights, 
rowing-weights, lifting-weights, 
clubs and dumb bells, adjust- 
able for old and young. // is 
the only complete exercising outfit 
in the world suitable for use in 
living rooms. All prices. You 
can order on approval. Chest t _ ^ rw _ . 

!_• *. dL j Shoulders and Upper Back, 

machine Separate, $4.5<> and Up. good for Round Shoulders. 

Educated agents wanted. Physi- 
cal Culture Chart, with illustrated directions for de- 
veloping every part of the body healthfully, 50 cts. Sent for half price to those 





naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box D., Rochester, N. Y. 



